ing [27] . At the end of embryogenesis, the segmented organizaThese observations led to the proposal that signal tion of the embryo is apparent in the larval cuticle, which transduction is mediated by formation of an Arm/dTCF features a striped pattern of denticles and intervening complex in the nucleus in which Arm acts directly as a coactivator of dTCF-mediated transcription [12]. This
activate a plasmid reporter when tethered to DNA independently of TCFs [12] . Furthermore, direct fusion of the ␤-catenin C terminus to TCFs is able to confer transcriptional activation in plasmid reporter assays in cultured cells [28] and can activate signaling when expressed in frogs and mice [29, 30] . Recently, the coactivator model of Arm function has been challenged by evidence that a membrane-tethered form of Arm (SevArm), which is unable to enter the nucleus, is able to transduce Wingless signals [31] .
Here, I reexamine the mechanism of Armadillo's signaling function. I show that in the absence of functional endogenous Arm, Sev-Arm (like other membrane-tethered forms of Arm [32] ) is inactive, consistent with the view that Arm must access the nucleus in order to signal. I further provide evidence that Arm indeed functions directly as a transcriptional coactivator. Finally, I examine the mechanism of Arm's coactivator function in light of the discovery of Legless and Pygopus, two factors recently shown to be essential for Arm's signaling activity [33] [34] [35] [36] .
Results

Membrane-Tethered Arm Is Inactive in the Absence of Functional Endogenous Arm in Drosophila Embryos
The model that Arm functions in the nucleus as a transcriptional activator of dTCF clearly predicts that exclusion of Arm from the nucleus by tethering to membranes should render it unable to signal. Two such nuclearexcluded, membrane-tethered forms of Arm have been examined in Drosophila: Sev-Arm [ clude that membrane-tethered forms of Arm cannot directly activate dTCF, supporting the notion that Arm must enter the nucleus to do so. does not bind Armadillo and is therefore inactive (⌬NTCF, Figure 6B) .
The ability of membrane-tethered Arm to signal in an arm XM19 mutant background must therefore reflect that For comparison, I also examined the activity of the isolated Arm C terminus in both UAS-luciferase and Topthe arm XM19 mutation is not a null and must retain some signaling activity that is enhanced by the presence of flash assays and found it to be, as previously reported, at least as strong or stronger than Arm* G4 ( Figure 6A) . membrane-tethered Arm. A plausible explanation for this phenomenon is that membrane-tethered Arm reAs I have evidence ( Figures 7K and 7M) . In comparison, full-length Pygo or Pygo⌬PHD-HD2 were able transactivating activity when fused to the GAL4 DNA binding domain (data not shown). I conclude that the C to completely rescue pygo mutants ( Figures 7H and 7I) ; the key difference being that these proteins work in terminus is not sufficient to mediate Arm's coactivator factors to its Armadillo repeat domain.
